INTRODUCTION
============

Tobacco smoking is known to be the leading cause of premature death in older adults by increasing the incidence of cancer, cardiovascular diseases, and respiratory diseases worldwide \[[@b1-kjfm-18-0124]\]. In Korea, smoking-related diseases are a major cause of death in old people \[[@b2-kjfm-18-0124]\]. Although the rate of smoking in Korean elderly people aged 65 years or above is decreasing year by year, declining to 10.2% in 2017 \[[@b3-kjfm-18-0124]\], it is expected that the number of elderly smokers will continue to grow due to population aging \[[@b2-kjfm-18-0124]\]. The resulting socio-economic cost is an added burden \[[@b4-kjfm-18-0124]\].

To date, the Korean government has implemented a variety of smoking cessation policies. However, the rate of quitting attempts among older Korean smokers is lower than among other adult age groups \[[@b5-kjfm-18-0124]\]. A major reason is that elderly smokers are highly addicted to nicotine and are not aware of smoking cessation resources \[[@b6-kjfm-18-0124],[@b7-kjfm-18-0124]\]. Additionally, they have a misperception that the health benefits from smoking cessation will be small \[[@b8-kjfm-18-0124]\]. In fact, smoking cessation among elderly smokers has clear and considerable health benefits; it reduces the incidence of cancer, and cardiovascular and respiratory diseases, and positively affects recurrence rate, survival rate, treatment, and quality of life after onset \[[@b9-kjfm-18-0124]\].

Smoking cessation is most effective when voluntary motivation is induced in the smoker. According to the trans-theoretical model, having the intention to quit smoking is a prerequisite for preparing and implementing smoking cessation \[[@b10-kjfm-18-0124]\]. In a previous study, it was reported that smokers had a higher rate of quitting attempts if they had smoking cessation intentions \[[@b11-kjfm-18-0124]\]. Therefore, identifying factors related to the intention to quit smoking is critical for establishing an effective smoking cessation strategy.

Although studies on the intention to quit smoking have been conducted in many countries including Korea, most of these studies were confined to specific areas \[[@b12-kjfm-18-0124]\]. Furthermore, since most of the studies addressed the entire adult population, it was not easy to understand the factors associated with smoking cessation intentions in older adults. Therefore, in this study, we aimed to identify the various factors related to the intention to quit smoking among elderly Korean men using the Korea National Health and Nutrition Examination Survey (KNHANES) data representing the Korean population.

METHODS
=======

1. Study Population
-------------------

This study was based on the 5th and 6th KNHANES conducted from 2010 to 2015 by the Korea Centers for Disease Control and Prevention. From among the participants aged 65 years and older, we analyzed the data of 813 respondents who were men who currently smoked, and answered the questionnaire about the intention to quit smoking. All participants in this survey signed an informed consent form, and the KNHANES was reviewed and approved by the KCDC Institutional Review Board (2010-02CON-21-C, 2011-02CON-06-C, 2012-01EXP-012C, 2013-07CON-03-4C, and 2013-12EXP-03-5C).

2. Definition of Intention to Quit Smoking
------------------------------------------

Intention to quit smoking was measured by asking, "Are you planning to quit smoking?" The four possible answers were "within the next month," "within the next 6 months," "sometime in the future, beyond 6 months," and "not planning to quit." Only the response of "within the next month" qualified as having an intention to quit smoking; the remaining responses did not.

3. Other Variables
------------------

We assessed variables related to socio-economic characteristics including age, marital status, education level, economic status, and living condition. Current age was classified into three ranges: 65--69 years, 70--74 years, and 75 years and above. Marital status was classified as single or married; single included never married, divorced, widowed, or separated from a spouse. Education level was classified as middle school graduation or lower, and high school graduation or higher. Economic activity was classified as active or employed, and inactive or unemployed. Living condition was classified as living alone or living with other people.

We assessed variables related to smoking and health, including alcohol consumption, regular walking, and health screening. Monthly alcohol consumption was classified as none or 1 or more glass of alcohol per month. Regular walking was defined as walking at least 5 times per week for 30 or more minutes per session. Perceived stress was measured by asking, "How much stress are you experiencing in your daily life?"; the four possible answers were very low, low, high, and very high, and only the responses of high or very high were defined as having perceived stress. Data regarding current medication for hypertension, diabetes, and dyslipidemia were collected. Medical history of stroke, ischemic heart disease, cancer, depression, pulmonary tuberculosis, chronic obstructive pulmonary disease (COPD), and asthma were assessed by questions asking whether or not the participants had received a diagnosis of these diseases from a doctor. Health and cancer screening were defined as having undergone screening more than once during the past 2 years. Pulmonary function test was defined as normal when the examined participants were judged to be normal, and abnormal when diagnosed as having restrictive or obstructive ventilation.

4. Statistical Analysis
-----------------------

Statistical analyses were performed using SPSS statistical package (SPSS Inc., Chicago, IL, USA). All estimates were calculated according to sample weights, which were evaluated by taking into consideration the sampling rate, response rate, and age and sex proportions of the reference population. The analysis was adjusted for the complex sample design of the survey. Categorical data are presented as frequencies and standard errors, and the comparisons were performed using the chi-square test. Logistic regression analyses were used to identify the factors related to the intention to quit smoking in older Korean adults. Multivariable analysis model was constructed with variables with a P-value less than 0.1 in the univariable analysis.

RESULTS
=======

[Table 1](#t1-kjfm-18-0124){ref-type="table"} summarizes the general characteristics of the study population and compares diverse basic variables between participants with and without the intention to quit smoking. Among all participants, 6.5% had a history of stroke, 6.8% of ischemic heart disease, 4.8% of cancer, and 2.5% of chronic obstructive pulmonary disease. Of the 813 participants, 26.3% had smoking cessation intention. Factors significantly associated with smoking cessation intention were age, education level, stress, history of ischemic heart disease, and history of cancer.

[Table 2](#t2-kjfm-18-0124){ref-type="table"} shows the logistic regression analysis between the intention to quit smoking and clinical variables. After adjustment for age, the increase in intention to quit smoking was statistically significant in the group with high school education or higher, and history of ischemic heart disease.

[Table 3](#t3-kjfm-18-0124){ref-type="table"} shows the results of multivariable logistic regression analysis. After adjustment for age, educational level, stress, and past medical history, history of ischemic heart disease (odds ratio, 1.88; 95% confidence interval, 1.02--3.48) was significantly associated with the intention to quit smoking.

DISCUSSION
==========

This was a cross-sectional study aimed to identify the factors related to the intention to quit smoking among elderly Korean men aged 65 years or older, using data from the 5th and 6th KNHANES. Understanding the factors related to the intention to quit smoking among elderly smokers can be helpful in developing smoking cessation programs especially designed for older adults.

In previous studies, factors related to the intention to quit smoking were age, sex, education level, marital status, living condition, area of residence, household income, smoking amount, second-hand smoking, number of attempts to quit, and number of chronic diseases \[[@b12-kjfm-18-0124],[@b13-kjfm-18-0124]\]. In this study, we analyzed the factors associated with the intention of smoking cessation by including new variables to the variables already explored, particularly the history of smoking-related diseases.

We found that 26.3% of all participants had smoking cessation intentions. However, this percentage was lower as compared to other adult age groups. This could be because older adults are unfamiliar with new-age media technologies and unaware of the available resources, such as smoking cessation programs and support projects \[[@b7-kjfm-18-0124]\]. In addition, elderly smokers who are highly addicted to nicotine and habituated to long-term smoking tend to think that smoking is not harmful to health \[[@b6-kjfm-18-0124]\]. Besides, they may have a misperception that health benefits from smoking cessation will be small because their health is already severely damaged \[[@b8-kjfm-18-0124]\].

Among the health-related characteristics, an important factor known to be associated with the intention to quit smoking is the history of smoking-related diseases. Several studies have previously reported that patients who were diagnosed with smoking-related diseases were more likely to quit smoking \[[@b14-kjfm-18-0124],[@b15-kjfm-18-0124]\]. In the multivariable analysis of our study, smoking cessation intention significantly increased in elderly smokers who had a history of ischemic heart disease among several smoking-related diseases, which is consistent with previous studies. Salive et al. \[[@b14-kjfm-18-0124]\] reported that older smokers diagnosed with myocardial infarction, stroke, and cancer were twice as likely to quit smoking. Further, a study by Twardella et al. \[[@b15-kjfm-18-0124]\] demonstrated that a history of myocardial infarction and stroke increased the probability of quitting smoking during the diagnosis year by 7--11 times than any other socio-economic factor (e.g., sex, smoking pattern, and education level). A major reason for the increase in the intention to quit smoking in patients with a history of smoking-related diseases is their experience of life-threatening symptoms, intensive care unit treatment, or surgery \[[@b16-kjfm-18-0124]\]. The burden of expensive treatment during these experiences also strengthens the motivation and willingness to quit smoking \[[@b17-kjfm-18-0124]\].

It is also known that the high rate of quitting smoking in patients right after the diagnosis of smoking-related diseases decreases with time because of symptom relief and tobacco addiction \[[@b17-kjfm-18-0124],[@b18-kjfm-18-0124]\]. These results demonstrate that patients who have been diagnosed with smoking-related illnesses should actively seek treatment for smoking cessation at the ward or outpatient clinic, and subsequent management and follow-up are necessary to maintain smoking cessation. However, statistics show that only 60% of the physicians were aware of smoking cessation programs and only about one-half to two-thirds provided assistance, and fewer than a quarter arranged follow-up \[[@b19-kjfm-18-0124]\]. These results indicate the physicians' negative beliefs about smoking cessation programs. One study showed that physicians have negative attitudes toward smoking cessation programs as they consider it time-consuming and ineffective, and lack confidence in their skills \[[@b20-kjfm-18-0124]\]. Therefore, in order to increase smoking cessation intervention, specialized training is needed for physicians to improve their specific skills and change their negative beliefs about smoking cessation programs.

We found that more than 60% of the participants diagnosed with stroke, cancer, ischemic heart disease, and COPD had no plans to quit smoking, which is consistent with previous findings and an alarming rate to consider \[[@b21-kjfm-18-0124],[@b22-kjfm-18-0124]\]. A large proportion of patients with severe smoking-related diseases have no smoking cessation intention because they believe that it is too late to quit smoking after diagnosis as their health is already severely damaged \[[@b23-kjfm-18-0124]\]. Besides, some patients are seeking to overcome stress, depression, and pain from their illness by smoking, and some believe that smoking-related diseases are not caused by tobacco \[[@b24-kjfm-18-0124]-[@b26-kjfm-18-0124]\]. Since smoking-related diseases are caused by long-term smoking, patients suffering from these diseases are more addicted to nicotine than those suffering from other diseases \[[@b23-kjfm-18-0124]\]. Especially in COPD, patients continue to smoke because the respiratory symptoms progress slowly and are not severe enough to quit smoking \[[@b27-kjfm-18-0124]\].

This study assessed the intention to quit smoking through a single question, but it should be approached through a trans-theoretical model. In this model, change is divided into five stages: precontemplation, contemplation, preparation, action, and maintenance \[[@b10-kjfm-18-0124]\]. At the precontemplation stage, patients have no intention to quit smoking and are ambivalent or reluctant about changing their use of tobacco. They are also in denial and lack awareness of their smoking problems. Motivational interviewing (MI), which is an evidence-based approach using the stages of change model as a framework \[[@b28-kjfm-18-0124]\], has been reported as effective in tobacco cessation \[[@b29-kjfm-18-0124]\]. The major strategy of MI, which is to move the patient from the precontemplation to the contemplation stage, involves raising doubts and increasing the patient's perception of risk and problems with their current behavior \[[@b28-kjfm-18-0124]\]. Physicians should actively use MI to increase the intention of precontemplators to quit smoking.

This study has several limitations. First, since this is a cross-sectional study, it was difficult to derive the intention to quit smoking from the related factors. Second, because this study is a secondary analysis, there were limitations in selecting and constructing variables that affect the intention of smoking cessation. We could not use various factors such as smoking cessation policies, nicotine dependence, awareness of smoking and smoking cessation, and tobacco price, among others. In particular, it is worth noting that we could not add cognitive factors such as change process, decision-making balance, and self-efficacy affecting the change stage of smoking cessation in the trans-theoretical model. Third, the sample size (n=813) of our study was relatively small as we limited the study participants to elderly Korean male smokers over 65 years of age. Fourth, recall bias may have occurred because the KNHANES was based on self-reported questionnaires.

Despite these limitations, this study has several advantages. First, the study used data from the KNHANES, which is representative of the Korean population. Second, since there is little research on the intention to quit smoking in elderly Korean smokers, this study has raised the necessity of research on older adults' smoking and provided basic data for establishing a strategy for smoking cessation, especially for older adults.

In conclusion, 26.3% of the elderly Korean male smokers had the intention to quit smoking, which was lower than that in other age groups. Factors significantly associated with smoking cessation intentions of the elderly Korean male sm okers were a history of ischemic heart disease or cancer. Identifying the factors related to the intention to quit smoking among elderly smokers may be helpful in developing smoking cessation programs or policies for older adults. Based on the results of this study, we suggest the following strategies. First, it is necessary to develop specialized educational programs that promote the intention of smoking cessation and increase quitting attempts in older adults. Second, it is important to communicate through the media the harmful effects of tobacco as well as the health benefits of smoking cessation in order to change the misperceptions of older adults. Third, policies and investments, such as smoking cessation education and support projects, are needed to facilitate the accessibility of resources for older adults. Fourth, further research should increase the number of participants to generalize these findings and include cognitive factors that may influence smoking cessation intentions.
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###### 

Comparison between elderly Korean men with and without intention to quit smoking

  Characteristic                              Total        With intention to quit smoking (n=239)   Without intention to quit smoking (n=732)   P-value                      
  ------------------------------------------- ------------ ---------------------------------------- ------------------------------------------- --------- ------------ ----- -------
  Age (y)                                                                                                                                                                    0.900
   65−69                                      344 (42.6)   2.0                                      97 (44.0)                                   3.9       247 (42.1)   2.4   
   70−74                                      254 (30.5)   2.0                                      60 (29.2)                                   3.8       194 (31.0)   2.2   
   ≥75                                        215 (26.9)   1.9                                      57 (26.8)                                   3.6       158 (27.0)   2.2   
  Marital status: single                      113 (13.8)   1.4                                      23 (14.0)                                   3.0       90 (13.7)    1.6   
  Education level: ≤middle school             549 (69.8)   1.8                                      131 (62.8)                                  4.0       418 (72.2)   2.0   0.032
  Economic inactivity or unemployed           416 (53.3)   2.2                                      115 (56.1)                                  4.1       301 (52.3)   2.5   0.423
  Living alone                                100 (10.8)   1.2                                      18 (8.7)                                    2.1       82 (11.5)    1.4   0.283
  Monthly alcohol drinking                    529 (64.6)   1.9                                      130 (61.3)                                  4.1       399 (65.8)   2.1   0.339
  Regular walking: no                         478 (61.1)   2.1                                      128 (61.9)                                  4.0       350 (60.8)   2.4   0.824
  Stress: yes                                 134 (15.6)   1.6                                      42 (19.8)                                   3.3       92 (14.1)    1.7   0.085
  Current medication                                                                                                                                                         
   Hypertension                               324 (42.8)   2.1                                      87 (42.5)                                   4.3       237 (42.9)   2.4   0.939
   Diabetes                                   157 (19.2)   1.6                                      44 (18.3)                                   2.8       113 (19.5)   1.9   0.716
   Dyslipidemia                               72 (9.0)     1.2                                      20 (9.3)                                    2.2       52 (8.9)     1.4   0.899
  Medical history                                                                                                                                                            
   Stroke                                     51 (6.5)     1.0                                      15 (6.8)                                    1.9       36 (6.4)     1.1   0.836
   Ischemic heart disease                     54 (6.8)     1.0                                      20 (10.2)                                   2.4       34 (5.5)     1.0   0.034
   Cancer                                     44 (4.8)     0.8                                      16 (7.2)                                    1.8       28 (4.0)     0.9   0.070
   Depression                                 19 (3.8)     0.9                                      5 (3.9)                                     1.9       14 (3.8)     1.1   0.967
   Pulmonary tuberculosis                     66 (14.8)    1.8                                      24 (19.3)                                   4.0       42 (13.0)    2.0   0.144
   Asthma                                     35 (7.3)     1.4                                      12 (9.0)                                    2.8       23 (6.7)     1.6   0.460
   Chronic obstructive pulmonary disease      20 (2.4)     0.6                                      8 (3.5)                                     1.4       12 (2.0)     0.6   0.286
  Health screening: no                        306 (37.6)   2.0                                      69 (32.5)                                   4.0       237 (39.4)   2.3   0.137
  Cancer screening: no                        384 (48.7)   2.2                                      93 (43.8)                                   4.2       291 (50.5)   2.5   0.167
  Pulmonary function test: abnormal finding   341 (73.6)   2.4                                      100 (74.5)                                  4.5       241 (73.2)   2.8   0.802

P-values were determined using the chi-square test.

SE, standard error.

###### 

Logistic regression analysis of the association between intention to quit smoking and clinical variables before adjustment and after age-adjustment

  Variable                                    Unadjusted         Age-adjusted
  ------------------------------------------- ------------------ ------------------
  Age (y)                                                        
   65−69                                      1 (Reference)      
   70−74                                      0.90 (0.60−1.51)   
   ≥75                                        0.95 (0.59−1.39)   
  Marital status: single                      1.03 (0.60−1.77)   1.03 (0.55−1.80)
  Education level: ≤middle school             0.65 (0.44−0.97)   0.65 (0.44−0.97)
  Economic inactivity or unemployed           1.17 (0.80−1.70)   1.20 (0.82−1.74)
  Living alone                                0.73 (0.41−1.30)   0.73 (0.41−1.30)
  Monthly alcohol drinking                    0.83 (0.56−1.22)   0.82 (0.55−1.21)
  Regular walking: no                         1.05 (0.71−1.55)   1.04 (0.70−1.56)
  Stress: yes                                 1.51 (0.94−2.41)   1.50 (0.94−2.39)
  Current medication                                             
   Hypertension                               0.99 (0.66−1.47)   0.98 (0.66−1.46)
   Diabetes                                   0.92 (0.60−1.42)   0.92 (0.60−1.42)
   Dyslipidemia                               1.04 (0.58−1.87)   1.02 (0.57−1.86)
  Medical history                                                
   Stroke                                     1.08 (0.54−2.15)   1.06 (0.53−2.12)
   Ischemic heart disease                     1.94 (1.04−3.63)   1.95 (1.05−3.63)
   Cancer                                     1.88 (0.94−3.73)   1.87 (0.94−3.74)
   Depression                                 1.03 (0.32−3.30)   1.02 (0.33−3.14)
   Pulmonary tuberculosis                     1.60 (0.85−3.01)   1.63 (0.87−3.07)
   Asthma                                     1.38 (0.59−3.22)   1.50 (0.66−3.40)
   Chronic obstructive pulmonary disease      1.74 (0.62−4.85)   1.76 (0.63−4.97)
  Health screening: no                        0.74 (0.50−1.10)   0.74 (0.49−1.10)
  Cancer screening: no                        0.77 (0.52−1.12)   0.76 (0.52−1.11)
  Pulmonary function test: abnormal finding   1.07 (0.62−1.98)   1.04 (0.60−1.83)

Values are presented as OR (95% CI). Unadjusted, age-adjusted ORs and 95% CI were estimated by the logistic regression analysis.

OR, odds ratio; CI, confidence interval.

###### 

Multivariable adjusted evaluation of factors associated with the intention to quit smoking

  Variable                          OR (95% CI)        P-value
  --------------------------------- ------------------ ---------
  Age (y)                                              
   65−69                            1 (Reference)      
   70−74                            0.94 (0.61−1.46)   0.790
   ≥75                              0.98 (0.61−1.56)   0.921
  Education level: ≤middle school   0.68 (0.46−1.03)   
  Stress: yes                       1.39 (0.86−2.26)   0.066
  Medical history                                      
   Ischemic heart disease           1.88 (1.02−3.48)   0.045
   Cancer                           1.71 (0.84−3.51)   0.140

Adjusted ORs and 95% CI were estimated by multiple logistic regression analysis with adjustment for all other variables.

OR, odds ratio; CI, confidence interval.
